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[g^AlWl 1. fiet/H- SA||/H(£3)_1S 



28-2 



1020020042297 ^^ ^x]-: 2003/5/15 

^ ^il^^7>^7]- ^<y-O.S^B] «J-A>^Efl^ ^^^<^1 4^^Jl^ Xi^l-» 

^7] ^^y] ^^^^ ^7] «j-^>^ 
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tifl^l^ ^ 91^]^ ^J-'^iBatch type Atomic Layer 

Deposition and method for insitu-cleaning in the batch type atomic layer deposition} 

S. 3a^ S 2011 £Al^ ^x>f^-3V;S-^lo^ oi^]^ z^];^ tAl^V 

-£ 3b^ -£ 3a<^l 91^]^ M]^ S^ltb S^ltt 

£ 3c ^ £ 3dfe ^]^^^ ^^1^ ^^}^^}^^]^ A>^, 

£ 4^ ^ ^^S^ ;5lll ^ A] 0^1 oil 43. Hfl^]^ ^;^>^ ^V^l^:) 

40 : «]:-g-^^w1 41a : 

41b : ^V-^^ 41c : ^^ 
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^ ''d^}: 2003/5/15 



42 : «J-A>^ A>-^^«^1 = 



43 : ^]^^ 



44 : s)^^ 



45 : 



46 : ^^1^1 3*1 



47 : tifl#^ 



48 : 1"%^ 



49 : ^^^^\<=^7] 



53 : -^l^^* 

^ ^'^^ €^>f^#^^(Atomic Layer Deposition; ALD) ^^l^H ^,^5., 
afl^l^ (batch type) €^># /-fl^ «j-^c^l ^t!: ^^^Icf. 

5l-«h7l-^V^2|-'^ (Chemical Vapor Deposition; CVD)^! °fl-f ^ f^^w] 

(Aspect ratio)* ^2i^]^ ^^>5q4^^ (Step coverage)^ ^-g-o] ol^7l nfl 

(Atomic Layer Deposition; ALD)^! ^-g-5]j7 ^t^, 

S. l-B: ^Hfl7l^ofl tt^=. ^5)51-^ (Travel ling wave) €^># ^^1^ 7fl 

£ 1<^1 w>sf ^o], ^slJi)-^ w}-^o^ ^^wl(lO)^ B]^^>^olD^, ^BtH(lO)^^ 

V}^d\] ?flo]3](ll)7l- ^flttl(lO)^ ^^7}d^, ^-§-7]-^ 5Sl;^l7}->i7} 



28-5 



1020020042297 t^ ^^>: 2003/5/15 

7l-:^i^<a^S(12a, 12b)7> ^HjSll^/ ^fl 131(10)21 EV^o]]^ 7]-i« Wll#^>7] ^ 
^ ^^(13)7> ^Hl^tq-. 

^^w^ ^^^^ ^^l^l^isl ^x># no]^M. S-^A]^ 

^ ^^Hl(10)l^<Hl i^7>>l(A)» ^^^l-<^ ^•Il<^l3i](ll)>a-«11 4l>i7]-:^i(A)# ^^^^ 

(Chemical absorption)^! t']^ n^^tb ^. til^A^7l->;(inert gas) 5i];^l 

(Purge)7l-i# ^^7l-^^(A)l- s].^^ ^^S^M , ^-§-7l-i 

(B)» ^"^^H ^I'^lsfl^ofl sl-tl-^^l-^ :ii7>^i(A)S!l- ^^7}MB)^ S^^-§-# -6-S^> 

<^^21 tilr^7>i ^ ^-§-^^1-* tifl#^l^l^ ^^^^ 

^^1:^ 1>^H-1-(1 cycle)S. ^}<^ ^^t}S.S.^ ^i}^ ^7.} 

^2fl7l^^ ^3£'i(conforma)s:>JL ^<a(iiniformity)t!: ^^^^ ^ Si^ 
^oll ^«|-7l>^^3|-i^(CVD)<^l «ls:>^ 7>i^>^V «]:-§- (gas phse react ion)<^l A"^^ 

^em, -a-^^ ^efl7l^^ ^^*( throughput)^! 3~4WPH(fafer Per Hours)S. <y= 
^-§-^1 ^^15^!- ^ wl^o] ^^o] ojcf. 

^^^1-71 ^5fl £ 2<^1 SA]^ Bfl^l^ :g;^>^ ^ ^^oi 

6\] ^tfl a]. $Jt:1-[S-^^^^j^ 10-2002-27614J: ^S] . 
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<27> s. 2<H1 £.^1^ Hj-sq- ^o], ^^(3ic), -^^^(31a) ^ *>-^^(31b)-^S. ois^o^^l^ 

^-§-^^w1(30), ^-g-^^wl^ ^^^(31a)^ ^'y-^ ^^^M ^^7}^mCl4), ^^7>>: 

(32), *>^^(31b)'^«ll ^^5)11^ ?flol3il2l ^^lii ^SS^o] 7>^t!- «l^Aa:(33). 
^(3lb)^ ^1^^(33)^ #<a-^ ^Al<:.fl ^^^}^ 2)^^(34), ::! f^^>o.^^E^ ^/S el oil 
^^nflo^ ^|ol 31(36)7} «^>3!-S|D^ ^ Sl^^(34)o11 Jl^^€ ^^^(35). ^ 

^^(35) 7>^x>2loi] oi^^ ^^(3ic)^ ^ef ^>-^^(31b)# ^^*>«^ A>^:)«i|l^ 
(32)S.-fBl -^oj^ 7>^1- i^YS Hll#Al7l^ tilll-(Baffle) tifl#^(37)l- ^wltb 

4. sl€^(35)sl ^Via<Hl^ ^-ll'^l3il(36)7> l-(35a)<^l ^wl5]ol ^o]3\ 

(36)S1 ^^^o^ ^;^>#ol ^aj-s)^ ^X\6^ ^^:5!:(35) ^^^] no]:si\ 

(36)7> ^^el^ 

<28> n^JL, ^1^^(33)^ f^<^J-^^^E^ cfl^isl^ 37flsl -51 ^^[■t;^}^^^^^ f^^* ^ 

Jiel^ <^>a.^(ARC lamp; 33a)^ 
<29> ^>^il^l ^'^s:}^. ^1%^(33)^ s)^:^(35)^ w>S. oVefl^ll ^^l^l-feiHl, 37fls] 
^ ^ A>^:i^]^(32)S.^Ei 7>^J- e^^V^ ^ll^l^^(Zi)^ 37fl^ oVH^(33a)^S. ^l-f- 
ol^lJl, :g|^^(35)5l 7>^;^>5loil e^^V^ ^13«^1^^(Z3)^ o>3-i-(33a)-^S. o]' 

^^^1^. ^ll^l^^(Zi)ai|- ;H13*1^^(Z3) ^}o]^ ^12*1^^(Z2)^ ^7fl^ <i>a^(33a) 
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<30> S. 20)1 S.A]^ tifl^l^ ^7^%^ ^aj-;^-^]^ ^^^^^^:g.ygg] ^3}-^JE ^ ^^ 

^o]t}jL, A>ol^ A]:^^ ?]-4iAl7lig ii^*^ TiN^ ^-f tb ^^w^T^ 12WPH^ 

<3i> H afl^l^ ^7C>^ ^2}-^^]=. ol-g-^>o^ TiNSl ^^4: ^, CI2 

TiCU 7l->i5l-ol(32a)* ^«fl ^<y- S-S^E-i «J-A>^Bfl^ 7>>.^^7ll- ol-g-^Vo^ «]:-§--^w1 

(insitu cleaning)^ ^flol^jOG) ^^<^1a1 TiN<^l ^^h^l^ /^H^fl^Jl, ^€^(35) 

t!: ^c^^ ALD TiN ^^11- ^^^^ aVS-A] ^t^tt 3{7^o]v\, 
<32> :£ 3a^ ^2fl7l#o]l tt)-^ oiA]:^ ^^j;^ £AltV iig'^l^. 

<33> £. 3a^ %2:«>^, -1-^ A>^:|sll:=(32)» ^^}<^ Cl2(800sccm)/Ar(800sccm)ol 7>:i 

5l-^(32a, 32b)^ -f-^ i?>-§-^^ (30) ^^y-^S^E^ 51^:^(35)^ .^^^^ 

-a-S^SlP-S, CI2 7}^^ ^£7> ^<^M 2:^^1-711 «j-A>^ O.^ ^^]^^^ 

(35)<sm ^ll<il3Jl(36)^ <^]:2h-g- #(35a) ^^<^1 TiN^^ ^SflAjTt^ Afl;^ 

^^Jl 9X^. 51^^(45)51 7\^<>\] o>s^7>.di(Ar)^ 5)^^(45)^ 

<34> ^6\] o^^^ CI2 ^fl^ 2:^ ^ ^^^-^S. ^Al:^ ^7^X\, s. 3h<^] £Al^ I3>fi]- 

^ol, 5)^:^(35)31 ^ «^}:^^-g- ^(35a)^ ^^l^^l ;^ s.o1;^]^c|1 ^iV^, 

(35) ^<y- ^^<^1 TiN^-ol £ 3b'^l £Alt!: ^o] ^7^]6\] ^sfl^ (38)^1 
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<35> S. 3c ^ S. 3d^ -^l^l^ ^^M^}^"^]^ a>^o.5.a1 Si:^%i35)^ 

^ 91^-%- ^(35a)^ M]^^o] :^ c]^o]^]^t^] aV^flCS 3c), il€^(35) ^<y- ^^-ofl^ 
^■fl^^^l ^<^> ^4^(38)ol ^ ^ ^4. 

<36> X-ray ^ TiN ^'^^S 3r)3 no]^ ^^^S s1a7> 

<37> ^fif ^^1^^ Cl2 7>.ii7> #<y.o.^w.E^ ^^S]^ Ufl^l^ ^^>f^ f^^J-^J-^jo] 

^S<HlAi Cl2 ^^^^ TiN^^f Cl27> ^-§-*H ^-§-^^*(TiCl4, N2)S 

^n^o] 5l^:&(35) ^^^S^E^ Ir^^^^l^H ^^o>^5)olo> ^>u}, £ Sdofl j^.^ 

w]-^ ^<^1. ^^1- ^^-^(bainboo) l-^Efl^i(tall grass)^^ 

<38> S]^^(35) 450t:S ^7} 7>^tbc1-Jl *>i:-l5l-£ ^sfl^^ ^]7]^^] , 

€^}^^2]-(ALD) TiCU/Ar/NHs 7>ri:Sl <y:oli4 a>o1^ a]:?}- ^ 

^i-^^(31a) 4^1^ ^3fl^ 37121 ;^^£7> ^:7]:Ol ^}o]7} SX^ ^ 

<39> n ^<$10.s^ Cl2 7>i7> ^<y-^^<^lAi ^#^O.S. ^^Slol Cl2 ^^7lS. 

-^5^^^ ^^#^1 ^ll^^sl^ ^^<H1 7]^^]: ^flo] 

tiV-g-7>^7l- ^^^(31a) ^^^^S.^B\ 511 ^(^# ^^^-i-)*^! ^'^■•^1 

^^^^ Cl2 7>:±ifil- tiV^^ ^>Dlel-£ ^^#ol ^^s:}-7ll ^^^-Sl^^l ^^7] ^^<>]r:^. 
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<40> ^ ^^^^ ^Mtb ^2fl7l#^ €-^1^^ *M^>7l ^-^S-Ai, ^^l;^^7>i 

^s. s^o] 7>^t}- ^1^^^ ^y] ^^^^ ^^^] ^ ^ 

<42> ol^>, ^ ^x^o] ^^}^ 7l#^o>oflA-l :^]^^ 7}^ ^^^^ 7]^^ 

^tb £Tg^ ^S^rH ^^^>7lS. the]-. 
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<44> s. m #^^>^, ^^(41c), ^^^(41a) ^ ^>-f-^(41b)-2.S ol^.^^]^ o>-g-^fl 

«1(40), .a>-g-^^til(40)2l ^>-^^(41a)S] ^<y.^ ^*§><^ 7>^^<a e|-<y (42a, 42b)^ ^«fl 
^^Sl^ :±:>i7V>i, ti]:-§-7>^t, 3j;^l7>>i ^ /■fl;^7}>i 7>i» «J-A> ^<ijAl7lfe «J- 

A>^ A>^^^1^(42), ^>:f-:&(41b)^ofl ^1^^(43). ^>-^^(41b)4 ^1^^(43)^ 

«J-A>^o.s 4^nflo] ^iol3£l(46)7> <y:2j-£)i3^ o. y^^^ ^^a-o] 21^^(44)0)1 oi:^^ 
^(45), 21^:^(45) 7}^^}^<^] 91"^^ #^(41c)^ ^1^^(43)3)- ^>^^(41b)^ 

«o^^V^ A>^-1^1^(42)^^B1 7>>il- ^-^S. tifl#Al7l^ Hll# ^^o^ «fl 

#T^(47), ^-?-#(41a)^<»fl l-^^(cooling plate. 48), ^^^(48)4 «J-a>^ a> 

^n^U2)^ AH^Il ^<a5]o:| /.^^]^^{42)$] <^l^>i^M RF(Radio 

Frequency) ^-^^7} ^^^^ ^(ring) ^^^t^}c^7] ^^(plasma excitement 

electrode, 49)^1 ^wl^tf. <^7l>H, ^B]-^v\c^7] ^^(49)^ ^fl^7>i^ Cl2/Ar 7}^ 
7} ^ #Bl-3^>(plasma)« ^7]X\^ CI2 2^-1=1^1- ^^^«1-2.S>H CI2 ^^^Qr9] 

^^m^ ^7.}^^ ^^^^ TiN4^ ^-i-^ ^^^l^i=f. 

<46> :£ 54 %2:^>^, #^(41c), 4l-^^(41a) ^ ^>^^(41b)-2.S. <sl^<H^l^ ^-§-^^ 

Hi (40), a]:-§-^iH(40)fi1 ^^^(41a)2l ^oj-^ 7>>i^<ael-^(42a. 42b)^ -f-^fl 

^^7>^, ti]:-§-7>^, 5Slxl7>:^ ^ A^1^7>^ -^^^ 7}^^^ «J-A> ^o^Al^lfe «j- 

^lF^]n^i42), *>^^(41b)^Hl ^1^^(43), *>^^(41b)3il- ^1^^(43)51 

^oj.^ ^^H1 ^^^(44), ^^a1(40)vfl«fl n ^'y-.^S.^Bl ^7le|<^l 
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^(45), 5l^:&(45) 7>^^>.S]<^1 ^^(41c)^ ^1^^(43)4 ^>^^(41b)^ 

^%-^}<=^ «o^^>^ A>^:)^l:c(42)^^Ei -^og^ 7].^^ aii#Ai7i^ ^^o^ nil 

#^(47), ^^^(41a)^«^l €^^(48), 1-^^(48)2|- 1J-A>^ A>^:)5|1 ^ (42) 

ns] ^e1-^P>o^7l ^^(49)ol ^wjslji, ^^^(41a)4 ""^^Y^ a>^^^1 = (42)^ a> 
olofl 'a-<a£}ol w^AV^ A>^€flH.(42)Sl #^1- <^l^^#^^(ion extraction 

electrode, 53)^ ^^^4. 

<47> <^7lA^, ^1^^#^^(53)^ 7l-i^<a5^<?l(42b)^ -i-«fl ^-ys]^ CI2 ^^mS-^B-l 

<48> 5<^lAl^ l-5l-2:n>C^7] ^^(49)54 <^1^^#^^(53)^ ^Aloll ^H1§>S.S. 

<49> £ 4 ^ £ 5<^lA-1, «J-A>^ A>^4^1^(42)(S^ A]:^^^l:B5^-JliE <y^^)^ 

A>^:)«i|l^ofl tilefl n|.^3}- ^<a£7> ^^ElT^, l-^^(48)# ^^^(4la)^H1 -^l^lAl^ls 

<50> O.Z\jL, 3:1^:^(43)^ 3711 5^ ^]^^[^7.}%-n^ ^^^^ ^o]^ ^ 

a^(43a)Sl tifl<i^ ^^^t:^-. 
<5i> ^^sr]-^, ^1^^(43)^ 51^^(45)21 oj-sflofl o^^l^>^t^l, 37^0) 

. ^ ^ «J-A>^ A>^^8]]^(42)^-^E^ 7pJ- e^s:>^ *l^^(Zi)^ 37)1^ o].3-f-(43a) o. 

28-12 - 



1020020042297 '^^}: 2003/5/15 

S ol^olxlzL, 21^:^(45)^ 7>^^>elofl e^*>^ -^l^^CZa)^ <^}3.^ 
(43a)-2.S ^1^<H^1^, ^11 ^l^^(Zi)4 m -^l^^CZa) ^12*1 ^^(Z2)^ ^7fl 

. ^ o>3.-^(43a)o.S 

<52> n^-e^-Ai, o].s:f-(43a)^ S^*>^ z^- ^j^^o^ ^s^fl ^ ^ oj^cf. 

^12 ^l^^(Z2)<^l^i^ 7l§o.^ ;^ll ^l^$(Zi)<HlAioi o>H^ 

s}-^^^* ^^1^ ^13 ^l^^(Z3)<^l^i^ o>h:^3X)-^^^^ ^ o[o.i3^, ti]-cfls. ^1l ^ 

^#(Zi)<^lAi^ c^V^:^ 4^^^* ^^Jl ^13 *l^^(Z3)oflAi2l o>3:^ ^ 

<53> nelJL, :S]^^(45)^ ^^^"^^ ^flo]jE)(46)7> -^Ir^l-sl^ ^3j--g- ^(45a)<^l T^wl5]<H 
^|ol3](46)^ ^-l^oi] ^7.}%^o] «cJ-^m4 ^^Hl S^^:&(45) ^ 

<54> ^7lt!: ^^^^ %:^\%- ^^H1>H. ^^7V>i, «V-§-7>>i. SEl^l7V>i ^ 

7>>i7l- >a-^^(41a)^ «o>^V^ A>^:)^l^)0.s«-Bl 7>^zl-^ 

sl^^(45)^ ^1^-9-^ l-^-?-!: ^^^srH, 5^^^!:(45) wfl#^(47)* 

<55> zie^Ji, ^floijE) y^^^ si ^^(45)^ :^^^17]JL, 

^(45)^ :^]^<=>\] ^^^^ «J-^1*>7] ^^ll Si ^^(45)^ Ar ^ 

^ «1«:^^7>^7> ^SJl $X^. o<^71a:|, S]^^(45)^ = ^ Wl«-^^7>i^ tiV-g- 
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<56> M}S\. ^o], HJ-A>^ A\^JmE.U2m ^-§-^^tH(40)^ ^<y-O.^^Ei 7>i 

7> "E-^^JL, Jl^^(45)oll ^=^^1^11^ ?-ll^l3Jl(46)» <?>^Al7li^, ^^Vf- Ml-^ol ^3}-^ 

^:a.t!:T=l-. 

<57> s]-^, jiB^^ o>a:§.(43a)o^ u]]^^ ol^o^;^|^ ^1^^(43)^ ^flolsj) (46)S] 

<58> £ 6^ £ 4011 lEA]^ ^x>f^^2^;^^l^ <?1A1J^ >^fl;g Hj-i^^ SAltV S^olcf. 

<59> :£ 6# ^2:s>^. ^llolsl(46)^<^l TiN^(50a)* ^, 51^:^(45)21 ^<:>}^^ 

^] ^^^1-^ 71^5 TiNsl-(50b)# ^l7l^>7l ^sjtlrcf. 

sfl 4^7>i» ^-atl-^-. ^M, MM7}^^ Ar, Cl2«^1^, 7l-^^«ae)-^(42a.42b)* 
^^^o.^ ^^^1^. Ar^ 500sccm~1000sccm^ ^<^^S\jl, CI2 

7l-:ife 200sccm~800sccm^ -fr^^^ ^'^^^ , ^ 7}^^ -w^-Br 

<61> iaj.A>^ A>^q^l^(42)l- A^1^7]->i7> -f-oi)-^ nfl #el-^p><:H7l ^^(49)<H1 lOOW 

~600W2l RF 4^Kl3.56MHz)^ <y7Hl-<^ 2^- 7l-:^^<a el-o] (42a, 42b)* ^S^S]^ 
Cl2/Ar 7>i(52)7> WS.^m. «fl l-el-Si:'>l- <^7lAl75l CI2 el-i:^ ^(radical )* 
^^^^l^cf. ^. CI2 ^^-^^* ^^>el- CI2 el-^^^ CI2 
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(51)«- ^T^mcl-. <^M. ^^^^} <^7lAl ^fltH <a-^^ ltorr~20torr 

<62> CI2 ^;^1-*(51)* «J-A>^Efl^ ^^^H 51^^(45)^ #'^J-^^<^1 

71^5 TiN^(50b)2|-^ ^-§-^ 
<63> CI2 ^^>l-(51)2l- 71^3 TiN^(50b)^ ^-|-^l7lT^ CI2 

1:(51)<^1 ^^H ti>-§-ol #^^<^1 71^5 TiNB^-(50b)<^1 ^-§-^^Vl-(TiCl4, Na)^- 

5j^^(45) -^^^^^E-l ^711 ^^o>^^4. 

<64> £ 6*^1 Afl^gA], %A^2|-^ CI2 ^^>*(51)ol Al:^:)^l = (42)l- *Sfl «J- 

^>^Efl^ W5l7l ufl^cHl ^^^(45)^ ^^o^^^'HlAi ^^Sl^l ^Jl ^711 

<65> S 7^ £ 5<H1 5.^1 ^ ^;^].^^2|-;g-^lo^ oIa]:^ Afl^g «,Vi^^ IE Alt!" S^a^^lT^f. 

<66> £ 7^ #Ss>^, ?|<>l5l(46)^«^l TiN^(50a)^ #^tt ^, ^^^(45)^ ^'^}^^ 

<=>]] ^^^1-^ 7]^S TiN5^(50b)^ ^171^1-71 MM^^^^ n^^^^. 

<67> ±^7}:ii, ^-%-7}d^ ^ ^^]7}^7} ^'^^S\oX^ 7].>-^oj2^ol (42a. 42b)^ -f" 

n Afl^^7V>i# ^<?]t}-cf. olnfl, >ifl^7>>i^ Ar. Cl2<=>]:n., ^ 7>>i^«y 5l-«?l(42a,42b)* 
^sfl ^^a^o,5. ^S^^c}. <^1^cfl. Ar^ 500sccm~1000sccm2] -^^o.^ ^<^^^J1, CI2 
7>^^ 200sccm~800sccmfi] -^-^-^^ ^^5)t3^, z^- 7>^B) -B-^^ l-el-^^> "ar^S- 
451- S^7>^*>tq-. 



28-15 



1020020042297 %^ "U^}- 2003/5/15 

100W~600W^ RF 13. 56MHz )!- °17>^H 4 A^^'U^9li42a. 42b)^ -f-^fl ^^^1 

^ Cl2/Ar 7>^7> «fl #2l-sx'>l- <^7lAl5^ 1:^^51-^ Cl2 ^^1-1- ^^^^1^^. 

<^H, l-el-^iPl- <^7lAl %v;\ itorr~20torr S^^t:]-. 

<69> tf^oil, <^1^^#^^(52)'H1 ol^^^^<a-(ion extraction voltage)^S^i -500V~ 

-50V^ DC ^-a-^ ^l7>srl-<:x^ «^^5)-^ CI2 ^^>1:* ^il7>B^ti. ol^sj-AjT^^ t\^9] CI" o] 

^■^ ^^^^^]f]jL, iJ-A]-^ A>^:)^ = (42)^ ^i^-^l <^1^^#^^(53)'^1 cr 

Jil- ^ ^7i^^^j:3i)-(54)7> ^^gsiji, o] ^7]^^^s.^(54)^] s]^ cr 

^■i-^ 7l-^ol^^^l£(accelated ion trajectory, 55)* ^^t=^. 
<70> 2.^ CI2 o]^s^^ CI- 7>#ol^^^l£(55)<:Hl 5)^^(45).^ 

S 7]-^El<H :gl^^(45)>a-^ 71^5 TiN^(50b)^ ^3J| ^ jL^f oil ^sflTlSfl'^t}-. 

<71> i3i]Ei^ jLa!|-cHl Sfl S^^^ ^ l-fi^ ^ <^Z^-^ ^ o;t7l nfl^ofl CI2 
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